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1. HauMeHoBaHHe TUCIUNINHBI
Soil science

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuiuinHbl Soil science y oO0y4aromierocs J0KHBI OBITh CHOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)

OIIK.1 Bianeer 6a30BbIMU 3HAHUSIMH O COBPEMEHHOM HAYYHOUN KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHUYECKUX U €CTECTBEHHBIX HayK

HNuaukaropsl

OIIK.1.1 MmeeT npeacraBieHre 0 HAYYHOM KapTUHE MUPA HA OCHOBE IOJIOKEHUH, 3aKOHOB U

3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK

OIIK.2 roToBHOCTb K Y4acTHIO B IPOBEICHUU HAYUHBIX UCCIIET0BAHUIN



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 05.03.06 Oxonorust U MPUPOIONOIL30BaHUE (HAIIPABICHHOCTD:
OKoJoru4eckasi MHXEHEpHsl U HOBasi JHEPIreTUKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 5
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 14
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocrosiTesibHas padoTa 66
(ak.4ac.)
®opMbl TEKYyLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTpoJibHOEe MeporpusiTe (1)
Htorosoe koHTposnbHOE MeponpusTue (1)
[TucbmMenHOE KOHTPOJIbHOE MeponpusTue (3)
DopMbI IPOMEKYTOUHOM 3auer (5 TpumecTp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Soil science. The first part

Soil properties and functions
Obtaining basic knowledge on the composition, properties and functions of soils

Soil properties and functions
Dokuchaev and his significance in genetic soil science. Determination of the soil. The role of soil science in
modern times.
Morphological structure of the profile. Genetic horizons. Morphological features of the soil: the thickness of the
soil and individual horizons, color, composition, structure, neoplasms, inclusions. Diagnosis of morphological
features.
Classification and composition of granulometric fractions of soil. Classification of soils by granulometric
composition. Ecological role of granulometric composition.
Mineral part of the soil: primary and secondary minerals. Organic matter of the soil. Non-specific organic
substances, their groups and role in the soil. Specific organic matter of the soil (humus). Composition and
properties of humus. Transformation of organic substances in the soil: humification, peat formation,
mineralization. The ecological role of humus.
Soil solution: formation, composition and basic properties (dynamism, concentration and osmotic pressure,
reaction).
Composition and formation of soil air. The ecological role of soil air.
Types of absorption capacity. Soil absorption complex. Exchange absorption of cations. Absorption capacity.
Soil saturation with bases. Ecological significance of soil absorption capacity.
Actual and potential (exchange and hydrolytic) acidity of soils. Soil alkalinity. Ecological significance of the
soil reaction. Physical properties of soils. The concept of the biological activity of soils.

Ecological functions of soils
The concept of the biokosnoy nature of the soil. Biogeocenotic and global ecological functions of the soil. The
place and role of soil in human economic activity.

Methods for studying soil properties
Methods for studying the leading soil properties: morphological, actual and exchange acidity, chemical
properties. Interpretation of soil properties based on experimental data.

Control event
Written control work in the form of a test includes tasks on the composition and properties of the solid (mineral,
organic, organomineral), liquid (soil solution) and gas (soil air) phases of the soil. The test results are evaluated
by the percentage of correct answers from the total number of correct answers.

Soil science. The second part

Soil formation
Climate as a factor of soil formation. The role of temperature and precipitation in soil formation. water and
thermal regime of soils. Living organisms as a factor of soil formation. Rocks as a factor of soil formation.
Relief as a factor of soil formation. The role of surface and ground water in soil formation. Time of soil
formation and age of soils. Anthropogenic activity as a factor of soil formation.
Patterns of geographical distribution of soils. The concept of horizontal and vertical zoning of soils.

Basic soil types
General ideas about the structure of the soil cover of our country. The concept of zonal and intrazonal soils. The
main types of soils of natural zones of the Russian Federation.



Formation, distribution, properties and use of soils
Soils of the Arctic and tundra zones.
Conditions of soil formation. The role of permafrost in soil formation. Soil-forming processes. Structure of the
profile and properties of soils. Use of tundra zone soils.
Boreal belt soils.
Conditions of soil formation. Soil-forming processes. Podzolic soils, sod-podzolic soils, sod soils, swamp soils.
The structure of genetic profiles and soil properties. Agricultural use of boreal belt soils.
Soils of the subboreal belt.
Conditions of soil formation. Soil-forming processes. Gray forest and brown forest soils: profile structure and
properties, agricultural use. Chernozems. Chernozem formation. The structure of the profile and properties of
chernozems. Chestnut soils, profile structure and properties. Agricultural use of chernozems and chestnut soils.
Saline soils. Salt marshes, salt marshes, and malts. Features of soil formation. Main properties and agricultural
use.
Soils of forest zones of the subtropical zone. Red earth, yellow earth, brown soil. Conditions of soil formation.
Profile structure, properties, and usage.
Soils of semi-desert and desert zones. Serozems.
Conditions of soil formation. Profile structure, properties, and usage.

Description of profiles of the main types of soils
Determination of diagnostic features of the main genetic horizons, diagnostics of the main types of soils of the
Russian Federation on the basis of the structure of the soil profile. Interpretation of the properties of the main
types of soils of the Russian Federation based on analytical data.

Control event
Presentation of reports on soil diversity

Fertility, rational use and protection of soils
Soil resources of the world, the Russian Federation, and the Perm Region. Anthropogenic soil degradation:
pollution, erosion, destruction. Reclamation of disturbed land. The concept of anthropogenic-altered soils.
Protection of soils in the world and the Russian Federation.

Final control event
The final control event evaluates the educational result of the theoretical part of the course and a series of
laboratory works on the study of morphological features of soils and soil horizons, the ability to diagnose
horizons and soils by their morphological features. The proficiency in the methods of soil diagnostics and the
ability to explain the structure of the soil profile as a result of the development of soil formation processes under
certain conditions (factors of soil formation) is checked, drawing on the knowledge of soil science obtained in
the theoretical section of the course.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:
1. M.R. Balks. Celebrating Soil. Discovering Soils and Landscapes / M.R. Balks, D. Zabowski // Springer

International Publishing, Switzerland — 2016. — 249 p. - ISBN 978-3-319-32682-5 - [DneKTpoHHBI# pecypc].
https://link.springer.com/book/10.1007/978-3-319-32684-9#about

2. Hans-Peter Blume. Scheffer/Schachtschabel. Soil Science / Hans-Peter Blume, Gerhard W. Br&#252;mmer,
Heiner Fleige, Rainer Horn, Ellen Kandeler and others // Springer-Verlag Berlin Heidelberg - 2016 — 630 p. -
ISBN 978-3-642-30942-7 - [ Onexrponnsiii pecypc]. https://link.springer.com/book/10.1007/978-3-642-30942-7

JlonmoJsiHUTEIbHAS:

1. Jeffrey Howard. Anthropogenic Soils / Jeffrey Howard // Springer International Publishing, AG - 2017 — 237
p. - ISBN 978-3-319-54331-4 - [DnextponHslii pecypc]. https:/link.springer.com/book/10.1007/978-3-319-
54331-4



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

soils.narod.ru Website with soil classification
soils.narod.ru Website with soil classification
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3oBarenbHblii mpoliece Mo auctuminHe Soil science npezmnonaraer UCIOJIB30BaHUE CIETYIOLIETO
IIPOrPaMMHOTr0 obecrieueHust U UHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:
- presentation materials (slides on the topics of lectures and practical classes);
- on-line access to the Electronic Library System;
- - access to the electronic information and educational environment of the university.

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIBb30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOM paOOThI U TPOBE/ICHUU 3aHATHI B pEXKUME OHJIAH MOTYT
HCTIOJIb30BATHCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepkxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALUH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM /ISl OCYIIEeCTBJICHHS
00pa30oBaTeJIbHOIO MpoIecca Mo AUCHHUIINHE

To conduct lectures, you need a classroom equipped with specialized furniture, demonstration equipment
(projector, screen, computer / laptop) with appropriate software, chalk (s) or marker board.

To conduct laboratory classes, you need a "Laboratory of Soil Science and Crop Production", equipped with the
necessary laboratory equipment. The composition of the equipment, educational and visual aids, is presented in
the passport of the laboratories.

To carry out the current control and intermediate certification activities, an audience equipped with specialized
furniture, demonstration equipment (projector, screen, computer/laptop) with appropriate software, chalk (s) or
marker board, as well as a "Laboratory of Soil Science and Crop Production"is required.

For group and individual consultations, an audience equipped with specialized furniture, chalk (s) or a marker
board is required.

For independent work, the premises of the Scientific Library of the PSU are necessary. The premises of the PSU
Scientific Library provide access to local and global networks.

[Tomemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. UnTanpHbBIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaTbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

Soil science

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPHUHU UX OLleHMBAHUS

OIIK.2

IrFOTOBHOCTH K YYACTHIO B ITPOBCICHUM HAYYHBIX HCCJIeJ0OBAHUMI

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.2 Possess the skills to identify and HeynosisierBopuren

TOTOBHOCTH K YYacTHIO B
HpOBeI[eHI/II/I HaquBIX
HUCCIIEJOBAHUMN

describe soil horizons and soils

Does not know how to describe the
morphological features of the soil; does not
know how to diagnose and describe the horizons
and soils of the tundra, taiga-forest , forest-
steppe, steppe and subtropical zones on soil
monoliths.
YnoBaerBopuTebH

It can describe the morphological features of the
soil; it can diagnose the horizons and soils of the
tundra, taiga-forest , forest-steppe, steppe and
subtropical zones on soil monoliths, but it
makes mistakes in describing the morphological
properties and identifying individual horizons.

Xopouo
It can describe the morphological features of the
soil; it can diagnose the horizons and soils of the
tundra, taiga-forest , forest-steppe, steppe and
subtropical zones on soil monoliths, but it
makes mistakes in describing the morphological
properties and identifying individual horizons.

Otiamn4yHo
It can describe morphological features of the
soil; it can diagnose horizons and soils of
tundra, taiga-forest , forest-steppe, steppe and
subtropical zones on soil monoliths.

OIIK.2

TOTOBHOCTB K YYacTHIO B
MIPOBEACHUHN HAYUYHBIX
HUCCIIEIOBAHUN

Possess basic knowledge about
fertility, rational use and
protection of soils

HeynosiaerBopure
Has no knowledge of fertility, rational use and
protection of soils; does not know the legislation
in the field of soil and land protection
YaoBaerBopuTeabH
Knows the basics of soil fertility, has an
understanding of the problem of degradation and
the need for soil protection; knows the
legislation in the field of soil and land protection
Xopouo
Knows the basics of soil fertility; has an




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
understanding of the main types of soil
degradation; knows the legislation in the field of]
soil and land protection

OT1au4Ho
Knows the basics of soil fertility; has an
understanding of the main types of soil
degradation, methods of soil conservation
agriculture; knows the legislation in the field of
soil and land protection

OIIK.2

TOTOBHOCTH K YYaCTHIO B
MIPOBEACHUHN HAYUYHBIX
HUCCIIEIOBAHUN

Be able to analyze the
relationships between soil
formation factors, soil formation
processes, properties, fertility, and
soil use.

HeynosierBopureJ
Does not know how to analyze the relationships
between soil formation factors, properties,
fertility, and soil use

YnoBj1eTBOPUTEIbH
He is able to describe the factors of soil
formation, properties, fertility and use of soils,
but has difficulties in analyzing the relationships
between factors, processes and properties of
soils

Xopomuo
It is able to analyze the relationships between
soil formation factors, soil formation processes,
properties, fertility, and use of soils; however, it
makes some errors in cause-and-effect
relationships
OT1iu4HO

It is able to analyze the relationships between
soil formation factors, soil formation processes,
properties, fertility, and soil use

OIIK.1

Baaneer 6a30BbIMH 3HAHMSIMU O COBPEMEHHON HAYYHOH KAPTHHE MUPA HA OCHOBE IOJIOKeHUH,
3aKOHOB U METO/I0B MAaTeMATHYECKHUX M eCTeCTBEHHBIX HAYK

Komnerenuus IlnanunpyemMble pe3ybTaThl Kputepumn onennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 KNOW the basic properties and HeynoBjsierBopuresi

Nwmeer npeacrasieHue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE IIOJI0XKCHUM,
3aKOHOB U
3aKOHOMEPHOCTEN
€CTECTBEHHBIX HAyK

functions of soils in nature and
society; KNOW the factors of soil
formation. POSSESS the skills to
identify and describe soil horizons
and soils. BE ABLE to analyze
the relationships between soil
formation factors, soil formation
processes, properties, fertility, and

Does not know the basic properties and
functions of soils in nature and society, does not
know the factors of soil formation. Does not
have the skills to identify and describe soil
horizons and soils. It is not able to analyze the
relationships between soil formation factors, soil
formation processes, properties, fertility, and
soil use.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

soil use.

YnoBj1eTBOPUTEbH

Partially knows the basic properties and
functions of soils in nature and society, the
factors of soil formation. Partially has the skills
to identify and describe soil horizons and soils.
Piecemeal is able to analyze the relationships
between soil formation factors, soil formation
processes, properties, fertility, and soil use..

Xopomuo
Knows the basic properties and functions of
soils in nature and society, knows the factors of
soil formation. Has the skills to identify and
describe soil horizons and soils. Can identify
relationships between soil formation factors, soil
formation processes, properties, fertility, and
soil use; but makes some mistakes.

OT1iu4HO
Knows the basic properties and functions of
soils in nature and society, knows the factors of
soil formation. Has the skills to identify and
describe soil horizons and soils. It can perfectly
describe the relationships between soil
formation factors, soil formation processes,
properties, fertility, and soil use.

OIIK.1.1

Nwmeer npeacrasieHue o
Hay4YHOU KapTUHE MHUpa
Ha OCHOBE MOJIOXKEHUIH,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HayK

Know the basic properties of soils

HeynosiaerBopurei
Does not know the properties of the soil
YnoBaerBopuTeabH
Knows the basic properties, but makes mistakes
in describing the properties of the solid, liquid,
gas and living phases of the soil
Xopouo
Knows the basic properties, but allows some
gaps in the description of the properties of the
solid, liquid, gas and living phases of the soil
OT1iu4HO
Knows the basic properties of soils

OIIK.1.1

Nwmeer npeacrasienue o
Hay4YHOW KapTHHE MHUpa
Ha OCHOBE IIOJI0XKCHUM,
3aKOHOB U
3aKOHOMEPHOCTEN
€CTECTBEHHBIX HayK

Has the scientific picture of the
world based on the provisions and
laws of the natural sciences

HeynosiieTBopuren
Does not know the participation of 5 natural
factors (climate, terrain, rock, vegetation, time)
in soil formation

YnoBaerBopuTebH
Knows the participation of 5 natural factors
(climate, terrain, vegetation, time) in soil
formation.

Xopouo

Knows the participation of 5 natural factors




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
(climate, terrain, living organisms, time) in soil
formation; notes the importance of vegetation,
animals and microorganisms; describes the
participation of the anthropogenic factor in soil
formation.

OtiamnuyHo
Knows the role of 5 natural factors (climate,
terrain, living organisms, time) in soil
formation; indicates the role of radiation
balance, moisture content, macro -, meso - and
microrelief, notes the importance of vegetation,
animals and microorganisms; describes the role
of anthropogenic factors in soil formation.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTeCTANMH : 3a4eT

Crioco0 npoBeneHust MepoONPHUATHS POMEKYTOYHOM aTTecTanuy : OlLEHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIIPEIeNIIeTCsl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUaIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATHSAX, TPOBOJUMBIX B TEUEHUE YUEOHOT 0O MEPHOA.

MakcumanbHoe Koan4decTBo 6aios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«Y0OBJIETBOPUTEJBbHO» - 0T 45 10 60
«HEYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 45 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Soil properties and functions
BxoaHoe TrectupoBanue

Basic knowledge of chemistry, geology,
and general biology

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEW €CTECTBEHHBIX
HayK

Control event
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

Composition and properties of solid, liquid
and gas phases of soils

OIIK.1.1

Nwmeer npeacrasiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

Soil formation
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Knowledge of soil formation factors

OIIK.2

TOTOBHOCTH K YYacTHIO B
HpOBeI[eHI/II/I HaquBIX
HCCIIeIOBaHNHN

Control event
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

Formation, structure and diagnostics of
soils

OIIK.2

TOTOBHOCTH K yqaCTI/IIO B
HpOBeI[CHI/II/I HaqubIX
HCCIICIOBaHUH

Fertility, rational use and
protection of soils
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

Fundamentals of soil fertility,
understanding of the problem of soil
degradation and rational use

OIIK.2

TOTOBHOCTH K yqaCTI/IIO B
HpOBeILCHI/II/I Hay‘-IHI:IX
HCCIICIOBaHUI

Final control event
HNTOrosoe KOHTpPOJIbHOE
MeponpusiTue

Relationships between soil formation
factors, soil processes, properties, fertility,
and soil use

Crneunpuxkanusa MeponpusTHI TEKyLIEro KOHTPOJISA




Soil properties and functions

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3zaTesn oneHUBAHUS

Banabl

81% and above correct answers to the test for checking basic knowledge of chemistry, general
biology, geology

5

61-80% correct answers to the test for checking basic knowledge of chemistry, general biology,
geology

3.5

41-60% correct answers to the test for checking basic knowledge of chemistry, general biology,
geology

2.1

Less than 40% of the correct answers to the test to check basic knowledge of chemistry, general
biology, geology

Control event

[TpopomKUTETHLHOCTD TPOBEACHUS MEPOTIPUSTHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayAUTOPHOI padoThl

MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20
ITpoxonnoii 6amn: 9

IToxa3zaTesn oneHUBAHUS

Banabl

When solving test tasks about the basic properties of the solid, liquid, gas and biological phases of
the soil, 81% or more correct answers were obtained

20

When solving test tasks about the basic properties of the solid, liquid, gas and biological phases of
the soil, 61-80% of the correct answers were obtained

14

When solving test tasks about the basic properties of the solid, liquid, gas and biological phases of
the soil, 41-60% of the correct answers were obtained

When solving test tasks about the basic properties of the solid, liquid, gas and biological phases of
the soil, 40% or less correct answers were obtained

Soil formation

[TpogomKUTeT HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS MEPOTIPUSATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIi 0aJ1, BEICTABIIIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectanuu: 10
[TpoxoxHoii 6amt: 5

IToxa3zaTesn oneHUBAHUS

Banabl

Volume of the essay does not exceed 2 pages (font 14, interval 1.5); in the process of soil
formation, the participation of 5 natural factors and an anthropogenic factor is noted, while the
role of plants, animals and microorganisms, the value of radiation balance and moisture content,
the role of macro-, meso - and microrelief is shown

10

The essay should not exceed 2 pages (font size 14, spacing 1.5); in the description of the process
of formation of soil correctly the 6 factors of soil formation, but there are one or more of the
following weaknesses: not shown as a separate role of plants, animals, micro-organisms, the value




of the radiation balance and moisture, the role of macro-, meso - and microrelief

The essay should not exceed 2 pages (font size 14, spacing 1.5); in the description of the process 5
of formation of soil is not the role of one of the factors of soil formation
Control event
[TpomomKUTETHHOCTD MTPOBEACHUSI MEPOTIPHUSTHS IPOMEKYTOUHOU aTTeCTalluu: 2 yaca
VY coBust MPOBEACHUS MEPOTIPHSITHS: B YacChl ayAUTOPHOI padoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 30
ITpoxonnoii 6amn: 13
IToxa3aTeu oneHUBAHUS Baaasl
All laboratory work has been completed and reports have been submitted in accordance with the 30
specified requirements
One laboratory work was not completed, the rest of the work was performed in accordance with 21
the specified requirements
One laboratory work was not completed, while the rest of the work was carried out, there are 13
violations of the specified requirements in the design of the results
Fertility, rational use and protection of soils
IIpo0mKUTENBHOCTE IPOBENCHNS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY croBust MPOBEACHUS MEPOTIPHSITHS: B YaChl ayAUTOPHOI padoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoanoii 6amt: 5
Iloka3aTesin oneHUBaHUsA Bajbl
When solving test tasks on the topic "Fertility, rational use and protection of soils", more than 10
81% of correct answers were received
When solving test tasks on the topic "Fertility, rational use and protection of soils", 61-80% of 7
correct answers were received
When solving test tasks on the topic "Fertility, rational use and protection of soils", 41-60% of 5
correct answers were received
Final control event
[TpoaomKUTET HOCTD MTPOBEECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI
MakcumanbHBIA 0asl, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13
Iloka3aTeu oleHUBaAHUS Banabl
All horizons are identified and named correctly, and the thickness, color, structure, addition, 30

neoplasms, and inclusions (if any) are correctly described. It is noted that the formation of soil
horizons is associated with the development of certain processes of soil formation in specific
climatic conditions and terrain conditions, on certain parent rocks, under a certain plant
community. The areas of soils are indicated, and the patterns of latitudinal-zonal (or azonal)
distribution of this type of soil are explained.




All horizons are identified and named correctly, however, there are errors in the description of
individual morphological features. It is noted that the formation of soil horizons is associated with
the development of certain processes of soil formation in specific climatic conditions and terrain
conditions, on certain parent rocks, under a certain plant community, but there is some
incompleteness in the description of the processes of soil formation. The areas of soils are
indicated, and the patterns of latitudinal-zonal (or azonal) distribution of this type of soil are
explained.

21

The main horizons are highlighted correctly. It is noted that the formation of soil horizons is
associated with the factors of soil formation: climate, topography, vegetation, parent rock;
however, the soil-forming processes that form the profile are not described. The areas of soils are
indicated, the regularities of the latitudinal-zonal (or azonal) distribution of this type of
soil-soil-forming processes that form the profile are explained, but not described. The areas of
soils are indicated, and the regularities of the latitudinal-zonal (or azonal) distribution of this type
of soil are explained

13




